In daily life, many objects of interest move relative to our bodies. Adequate perception of such objects involves keeping them foveated through coordinated saccadic and pursuit eye movements. If an object moves in the visual periphery it can only be pursued after an interceptive saccade, which brings the object's image onto the fovea. These interceptive saccades are generally accurate, even if they occur during occlusion (Bennett and Barnes, 2006) . This indicates that the brain accounts for the continuous displacement of a moving target. Although much is known about the brain mechanisms underlying eye movements, the specifics of how the brain achieves accurate interceptive saccades are still debated.
One of these debates centers on how the oculomotor system accounts for target displacement resulting from motion when planning saccades. According to one view, the saccade generator incorporates two distinct drives: a position signal within the superior colliculus (SC) relaying target position, and an extracolicular motionbased signal accounting for subsequent target displacement (Keller et al., 1996; Optican and Quaia, 2002; Guan et al., 2005; Cassanello et al., 2008) . These signals are postulated to converge on premotor neurons in the brainstem. This "dual-drive" scheme was proposed based on the observation that SC activity during interceptive saccades does not reflect target position at saccade end and that the kinematics of interceptive saccades differ from those of saccades to stationary targets (Keller et al., 1996; Guan et al., 2005 ). An alternative view suggests that motion compensation occurs within or upstream to the SC, which keeps track of the expected target position (Fleuriet et al., 2011) . In this "remapping" scheme, saccades to stationary and moving targets could then be accomplished using the same feedback mechanism. A motionbased prediction of target displacement has in fact been observed in activity of the frontal eye fields (FEF) (Xiao et al., 2007; Cassanello et al., 2008; Ferrera and Barborica, 2010) , which projects to SC. In barn owls, activity within the auditory map in the tectum (the homolog of SC in monkeys) also codes a position ahead of the moving sound that gave rise to the activity (Witten et al., 2006) .
A recent study published in The Journal of Neuroscience (Fleuriet and Goffart, 2012) addressed the distinction between these schemes on the basis of experiments involving microstimulation of the SC. Monkeys made interceptive saccades to, and subsequently pursued, moving targets; these targets were occluded during the interceptive saccades. In some trials, eye position was perturbed at occlusion onset through microstimulation in deep SC. Fleuriet and Goffart (2012) showed that, even when the saccades started from a different position than saccades without microstimulation, they always landed near the (occluded) target. Moreover, the subsequent interceptive saccade often adequately compensated for the different amounts of invisible target motion occurring during additional delays induced by the microstimulation. Importantly, this fascinating finding argues against the use of a fixed prediction of future target position. Rather, it suggests dynamic updating of the saccade plan to account for microstimulation-induced changes in eye position and ongoing changes in target position regardless of target visibility.
In discussing these findings, Fleuriet and Goffart (2012) identified several problems with the dual-drive scheme. Because of these concerns, they suggested that the ability to make accurate interceptive saccades is better explained by the alternative remapping scheme. Among other issues, they questioned the notion of a "positional snapshot" of where the target was initially detected, which they see as fundamental to the dual-drive hypothesis. In addition, they questioned whether the target's future displacement could be accurately calculated given that the time interval for this integration cannot be considered constant. A saccadic position error signal that depends on target position at a certain time before saccade onset, however, does not necessarily require a discrete snapshot; it could just be the last target position to influence SC activity before saccade onset, not unlike in the remapping scheme. Accordingly, the oculomotor system must account for target displacement between final SC read-out and saccade end, which is a more predictable interval. The only difference between this scheme and the remapping scheme advocated by Fleuriet and Goffart (2012) is the stage at which target motion compensation occurs. In both schemes, interceptive saccades only land at the correct (occluded) target position if SC activity is updated for the microstimulation-induced change in eye position, just like for stationary targets (Sparks and Mays, 1983) . Updating for target displacement during the additional delay would be automatic if continuous (cortical) input to SC keeps track of retinal target position, even during periods of occlusion (Xiao et al., 2007; Ferrera and Barborica, 2010) . Thus, the results clearly demonstrate continuous updating of target position, but do show whether motion compensation occurs within (inputs to) SC or downstream of SC.
The similarity between the aforementioned control schemes underscores the difficulty with inferring such schemes from kinematics alone (Beek et al., 2003) . The currently available physiological and anatomical data concerning the origin of target motion compensation signals and the route by which these influence the saccade plan also provide no definitive conclusion. The stream is thought to predominantly involve medial temporal motion-sensitive area (Groh et al., 1997) and FEF (Xiao et al., 2007; Cassanello et al., 2008; Ferrera and Barborica, 2010) , or possibly the cerebellum (Optican and Quaia, 2002) . According to the remapping hypothesis, motion compensation occurs through inputs from these areas to SC (Fleuriet et al., 2011) ; the dual-drive hypothesis holds that this compensation occurs through similar inputs to brainstem premotor centers. In terms of gross anatomical connections, both hypotheses are possible, and are indeed not mutually exclusive.
The critical data, thus, concerns SC activity for interceptive saccades. The remapping hypothesis suggests SC codes the expected target position, which includes motion compensation; the dual-drive hypothesis suggests SC codes a target position a short interval in the past, not including motion compensation. Keller et al.'s (1996) finding that activity in the deep SC does not code the end position of an interceptive saccade is insufficient to assess whether motion compensation occurs within SC. More recent work suggests that the SC (i.e., tectum) might code the future position of a moving target i.e., performs motion compensation (Witten et al., 2006) , but this concerned a different species and different sensory modality. I am unaware of more detailed data concerning visual SC activity for interceptive saccades, which would be needed to definitively distinguish between the remapping and dualdrive hypotheses, in terms of the proposed route for motion compensation.
The saccades observed by Fleuriet and Goffart (2012) were influenced by the target trajectory in several ways. Inaccuracies of interceptive saccades were observed for targets initially moving in the direction of the induced saccade; these also depended on the vector encoded at the stimulation site (Fleuriet and Goffart, 2012, their Fig. 8) . Another effect of the target trajectory can be appreciated from Fleuriet and Goffart's Figures 2, 6, and 7 : the microstimulation-induced saccades appear to reflect a vector-average between the saccade coded at the stimulation site and position-dependent aspects of the target trajectory (Edelman and Keller, 1998; Katnani and Gandhi, 2011; Nummela and Krauzlis, 2011) . Fleuriet and Goffart (2012) interpreted the inaccuracies to suggest that microstimulation interferes with processing of target motion or expected target position. However, because their paradigm involved a single target velocity and fixed preocclusion interval per block, any expected target position (including motion compensation) strongly correlated with target position at occlusion (not including motion compensation). This is relevant with respect to the distinction between the two schemes discussed above and highlights the need for more in-depth investigations of this paradigm in which more target trajectories are randomly interspersed (i.e., multiple initial target positions, velocities, and preocclusion windows). Fleuriet and Goffart's (2012) examination of interceptive saccades following microstimulation of SC yielded the fascinating finding that the saccade plan can be corrected for the induced changes in eye position, as well as the target displacement occurring during induced delays. These findings leave the question of where exactly target motion compensation within the oculomotor system, which sets apart the dual-drive and remapping schemes for interceptive saccades. As discussed, Fleuriet and Goffart's (2012) findings thus motivate further research that would affords a definitive dissociation of these two schemes.
